ABSTRACT
INTRODUCTION
fter the Second World War until the first half of the 1970s, most OECD-countries had a strong economic growth. Public expenditure was growing in most countries, but due to low interest rates and strong economic growth, the size of the public debt was not seen as any problem for these countries. Only scientists of economic history were engaged in studying the problems of public debt.
After the oil-crisis in the first half of the 1970s, and also after the financial crisis starting at the end of 2008, there have been periods with low, and even negative economic growth, and also some periods with high interest rates. As a result, the development of public debt has been a huge problem for many countries. Because of this economists have been more interested in the problem of government debt and have started to study it more carefully.
In this article we will study the development of public debt in Poland, and look closer to what could be determined as sustainable public debt for the country in the long run.
THE MODEL
To discuss the development of public debt we will use the following model:
When we ignore the possibility of financing the government budget deficit by selling government property and by issuing money, the budget constraint is as follows:
where T means taxes and G is government spending, while r is the interest rate and D is the public debt. The left side of the equation shows revenue and the right side represents expenditure. This equation can be written as:
where ∆D is net public borrowing requirement. With the primary budget T -G balanced, debt will increase with interest on the existing debt. To have constant debt we must have a surplus on the primary budget equal to the interest payment; i.e. T -G = rD A more interesting feature is the size of public debt compared to gross domestic product (GDP), i.e. the debt ratio. We will discuss what is meant by sustainable debt in the long run. Sustainable debt can be defined as a situation when the relationship between government debt and GDP is constant over time.
From this definition we have sustainable debt s if the relationship (3) is constant over time, where Y is GDP. This relationship is of course constant if D and Y increase by the same rate of percentage over time.
Assuming that the annual growth rate in GDP is g, we have
From our definition the debt is sustainable if
Then s is constant if
We assume that the government budget surplus T -G is a fraction b of GDP; i.e.
From (2) and (7) we find that ∆D = rD -bY, and from (4) and (6) we get the formula:
. From these we obtain the expression:
. We obtain the following result:
From this formula we come to the following conclusion: If r ˃ g then b ˃ 0 if the debt shall be sustainable. If g ˃ r, i.e. if the GDP growth is higher than the interest rate, there might be a primary budget deficit, i.e. b ˂ 0, and the debt may still be sustainable. The level of sustainable debt depends on values of b, r and g, which are changing over time.
As we see, the greater is b, the greater is s.
From formula (8) we get the following result:
This is the interest rate compatible with a stable debt ratio for any level of b. This is shown in figure 1. If b is greater than b* the lenders will issue a risk premium e, which increases with b, at least in the short run.
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When b is smaller than b 2 , then b can be reduced and the debt will still be sustainable, i.e. we have a stable equilibrium in A. However, if b is greater than b 2 the risk premium and therefore the interest rate is so high that b has to be increased to remain a sustainable debt, but then r increases further and b has to be increased over and over again, C is therefore an unstable equilibrium.
FIGURES FOR POLAND
Poland was one of the first post-socialist countries which changed from a central planning economy to a market economy. The new economic system was introduced on January 1, 1990.
The Polish economy like the economy of many other post-socialist countries was characterised by disequilibrium in almost every market. Most people had to spend a great part of their time queuing up to buy what was necessary for their daily life.
The transformation of the Polish economy to a market economy led to a deeper recession than expected during the two first years of the transformation process. GDP fell by 18,3 per cent from an already low level. During this period unemployment rose to more than 2 000 000 people, close to 12 per cent of the labour force, while consumer prices increased by almost 1 070 per cent.
During the whole period 1990 -2012 the average annual rate of GDP-growth was 3.0 per cent. If we look at the period 1992 -2012, after the big recession due to the adoption of the new economic system, GDP shows an average annual rate of growth of 4.0 per cent. 
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After the introduction of a market economy January 1 st 1990, the Polish government has run with deficit every year until today. Due to many years with high economic rate of growth and some years with relatively low interest rates, government debt has so far not been a significant problem. During this period the government was able to finance parts of their expenses by income from the privatization of state owned enterprises. Poland's government debt was also reduced in the middle of the 1990s following a decision by the Paris and the London Clubs to half its debt to them.
Public debt has been fluctuating from around 36 per cent to 56 per cent of GDP for the last two decades; see table 1. During the last decade Poland has had an increase in the debt ratio; see table 1. After a debt ratio of 47.1 per cent in 2008, it increased to 54.8 per cent just two years after the start of the financial crisis. This occurred in the only EU-country to exhibit economic growth in 2009.
In the case of a potential debt problem, we have used the nominal interest rate of long term government bonds deflated by the GDP-deflator. The ideal calculation would be to use the interest rate after tax for government debt in the home country, and the interest rate before tax for foreign debt, since foreigners do not pay tax to Poland. However, due to problems finding relevant data we use real interest rate before tax. Based on data for the last ten years the average real interest rate has been 3.1 per cent; see figure 3 .
